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(54)Title: NOVEL CRYSTALLINE lON-ASSOCUTlON SUBSTANCE, PROCESS FOR PRODUCING THE SAME, AND 
LATENT PHOTOPOLYMERIZATION INITIATOR 



A latent photopolymerization initiator comprising a crystalline ion-association substance represented by the general formula (1): [{C5 
(R} )n }2niM„]** [{B(I^^)4 I'll * can polymerize a cationically polymerizable organic substance with the aid of only light irradiation without 
additional heating. It ts extremely stable when stored alone or as a mixture with a cationically polymerizable organic substance. 
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15 tym^B.}!i^imii^^'^miikMtbx\i^m^k>tixi-?>o 

^mm^m^-^-\tztzi60^:hi-7t-ym^imi)kmtLx\t^ m^m^^ia 

^<&Si!tVS.&M^ LTl ^ S -i; Ai^!®*** *) . C *l t> © j:^ AJ^S© 
^:t>(BF4\ PF«-. AsFe'. SbFe' ><i: U-CWbTl>So 
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h y 

ArN2*XF„- > ArF + N^t + X F,._„ 

0 

XF,._,, + HiO — > H*X-F,.-nOH 

10 

h r 

A r 2 I *X F.- > [A r 2 I *-X F.] > A r I * • X F + A r 

A r I * • X F + R H > A r I *- H X F „" + R • 

> A r I + HX F, 

10 

h y 

A r ,S*XF.- — > [A r 3S*-X F.-] > A r^S*- XF." + A 

20 A r ,S* • X F„- + R H > A r 2 S H X F + R • 

> A r ,5 + H X F„ 
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X : B. P, Sb, As^ 
n : X<omWL+ 1 



15 lft>n. X+-AV©4n<fi^®*<&S-r'5o 
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Fe 

(;t - Arene; 
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Fe 



XF" + TT-ftrene + 3 



Fe 



fr-O '9 /-^ XFn 



X : B. P, Sb. As^ 
n : XiO{ffia+ 1 

44^R 2 - 182701^1^1^^ $ nT*J »9 s Ml* «fc S^^T. 
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BR4"D* > D« + BR*' 

BR,- > BR3 + R- D . 

5 

B : ^^omm-^f 

R : EttT 

786~789 (1996)1= itmMKX^i^^^^m^MifhT 

j^s^^ii^Btjc. mmifT^mcor^ h*'xc7)^^A^*«9> 

15 ^^LTl>-5o 



20 



25 
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CeHsCHaOXW = C(CH3>C6H5 — C6H5CH2N = C(CH3)C6H5 ♦ CO2 

"^°L-> C6H5CH2NH2 + C6H5CO 



2) u^wnmc%mm\>^o 

3) ^m\^nir^n^mm^^o 

6) fi^(®{l:)<^®tfl^«(*'^®g^mA^'^5o 




N=0 



CHO + CO2 + ra«2 
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11) ^S»-<t-5J^^.+ ->^Bg©S^(®^b)RfS{iSlt;iigt®Sg«c#tt 



mmm y> li±^^©fit*©^M^r?ai6^J©^.^^I^^^S /::«)^jgW^ 
^3*-c#«t-5Ji^S.Of;^^;i->S^ttWM!^SS:Of^a©i^Jn 
©«fiF©^»cfe. ^®S^iaji&^J<hLT©tl:^*^<a/j:9 ^i©/d:(,> 

cntCitHi. *l8H^©^^§ftftM^^^i&igriJld:, I) 
[{C5(R').}2™M„]'* [{B(R2)4}-], 

U : R' <ii/^'D^>^i?J^->'l/©J^^{C|£^t-S«^^tt4M^ST' 
* ♦) : n^W 4 X{i 5 *9 : m Ji 1 X(i 2 ») : 1 {4 1 Xld: 2 T'^* ^ 
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[(C5(R')n)2n.Mn,]'* [{BCR^)^)-]. 

: illi 4 Xli 5 T'«) ♦) : mli 1 2^*0 ; _L« 1 Xli 2 T'^ *) 
; R2 li*'t/^!l^^{rE&1-S@Bfe?-C*»3. 4oOR2 «|5l--e*S) 

ii&^J»rfcl>T. I ) 

[{C5(R')»)2n.M„]'^ [{B(R2)4}-]. 

b ; R' W->^ o'<>;S^>»JlJ:^;^®^^^r*S^^S«T#t^MSlST' 
{C5(R')«l2-M„ 
{B(R=')4}X 
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5 mmcommfiis^m 

irmv$y*). 0 2 lis *iiBflir jis^fi^g^jifeiiijoMww^Ti^^^i- 
^USs •>^D's+'>;l/ST*So T x-^Pg. 
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«IS <b ISmc b T I ^ -5 HMfll ® y P -t > :^ 5=- :^ > T * -:> T 
il^o -fi£^(I)^Cte{t'5*>^l^^il^^JH(M)li. Ti(IV)> Zr(IV). Fe 
5 (m). Ru(lII). OsCBDT'/jl'SSfA^t.jgJitiS t>©-C*0. if * b< J4Fe 
(M)h Ru(n). Os(in)-C*»9. #i::ifiF^ L< WFe(III)T'd&So 

S-^y^^?* D'^y^ i;i^;U)|*^f-;i- >^ h*x(l- Jlf-;^- 

2.3.4.5-■r h^y f->'l/>^D^>^i;i^;Wlfe:<7f-5i-y, t*x(l-n 

t'X(l-7x~;l/-2,3. 4.5-x ^;^i^^o^V:^' v^J^->'P)^* 
^7ir>^ h*X(1.2.3.4.5-'^>:5'J^^-'l'v/^ D^>'i5'>?x:^;U)|^^^ 
;f>. h'Xd-n-'T'D f;b-2,3.4.5-f- h5xf-;U«>^ D'^^y;?' 'Jx. 
^Jimij^^ty. h';^(l--7x-;u-2.3.4.5-x h5x^;l/i/^'p/^ 

X a-lry 7 r >x 1. 2- x n-fe— >^ 1,2 

/Npy y^br u --'i/S. '^py>/^Pd-^^^AT 'J •v^J'pt 
25 ^'NP'^fy^bT-'i^* v'i— -/WS^ >'Npy yjbT-'V* h ji— ;i/S^ ^'Nnyy 
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hT^;4->. f- h 5 + X(2.3.5.6--r h ^ 7;l/;t-D 7 x-;l/)'-K 
10 5- hT— T- h5 + x(3.4,5- h U 7;U>i-n 7 x^;l')7K5 - h 
T^Ti-y. X h^4-X(3-7;l/;4-ayD/N°»;K^- hT— xh 
^ + X[3.5-h'X(l.l. 1.3.3.3-'\+-9-7;l/7!-n-2-^ h + >-2-y 
ae;l/)7x-yl/].-K5- hT-:r>. x h^ + x(2.4.6- h U 7;l/;4-a 
7x— hy^;l-y, T- ^7;^;^D7'f•;^).-i^^- 
7yl/;i-n;*-^^;U);K^- hT— x h7+xON°-7>>l/:tn-3- 
y hT-:4->. x h5+x(/N°-7;i/;i-o ^ 

;U7'f-;l/)jK^- hT->l->. X h5 + x('\:^:J'7;l/;^-nya h'yl/)^^' 
20 ^-hT-5^>. X h7 + x(3,5-v^^pp7x-;P)^:5- bT-;r 
X h5+x(4-^'pp7x^;i/).i-:^- hT-:ty. xh^+xC'^: 
P5-r K)**-7- hT— X h5+x(^ ppOv'/I/)^; 
^-hT-;*->. X ^5 + x[2-(/^'-7;^xi-ay^;^)Jl^;^],-i^^- 
hT— X h v + x[2-(^<-7;P;i-p'\+>>H/)j^^;l/];K^- h 
25 T — X h54^x[2-(^N°-7;W^p;i-:J'^;l/)ji^;l/]7^*^- hT 
X h7+x[2-(^^°-7;i/;i-P-7-^ ^>'i/;*-^^>»i/)j^f-;i/]'K 
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^-YY^Hry^ 7- h^ + x[2-(^^°--7;l/:tn-5-^ ^>'^^+'>>'^) 
if-yW]^:^- bT-^r 7^ h^ + X(2.2. 3.3-^ \- v V vi-f u 

;U)»K5- HT— -r ^^ + X(IH-/^•-7->^::4-a's+•>;^)^^- 

X h^ + x[3,5- t'x( h y^yi/^rD^f-yi/)^^ -:^;!/]?^:^- hT-^ 

X h5 + X(3.5- >^7;P;i-DKy i?;l/);K5- hT— :t>x -r h^ + X(4 
-7;P;i-p'<>v^>'b)'i-*7- h7~;l-:^. x h 5 + X(4- h + i^7 x 

X h5+x(4.5-v'^ h4ri/-7x-;i/)5}-:5- hT-*>. -f 
h5+x(4-:^^>'i/7x-;i')'f:5- hT-^>. x h^+xcms^ 
-:r^;U7x-;i/)'K5- hT-^>> h 5 + x(t'7 x~;^)'^*5 - 

15 •>^>'i/)'f'5- HT-* X h5 + x(^>^y ^;P7x-;w)'J?5 
- hT-*>. 7^ h5 + X[3.5-(i^/^>'l^)7x-;H**5- hT-* 
7^ h5+X(>^' D^n hT-5i->. xh5+X('>^ 

X h5 + X(>^D'^y^;l/)^:5- hT-;4->s xh^ + x('> 

fiF*L<Ji. T- h5^X(4 -•7;l/;tn7 x^^W'i^'v- h7-*>. 
X h7+X[3,5-k*X(h y 7;l/;i-D^^;l/)7x-;U]7K^- hT-3i- 
X h5+x(3.5-i^7;i/:to7x^;i/)^:5- hT— xh5 
25 +x[4-( h U 7;l/5j-D ^ f-;l/)7 x^;l/];K5- hT — 

X[3,5-b'X(l. 1. 1.3.3.3-'\+-9-7;l/;rD-2-y h + >-2-7'n f 
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;l/)7i— hT-^y^ x h v +x(4- a o 7 
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{B(R2)4)X 

So 

t*X(l, 2. 3. ;*'f-Ji'i^i^ti^y^i?:iL^jUmiJi-^y/'r 
h7 + X(4-7;l/Jt-D 7x^;U);K7- hT-;r>. t'x(l. 2. 3, 4. 5- 

^yUjrD^x-;!/):^-:^- hT-^^. t'X(1.2.3,4.5-'<>:J'^^^l/ 
D^^;l/)7x^;l/]*'7- hT-;t>> t'x(l, 2. 3. 4. S-'^^^J' ^-'1/ 

>>l/)7 x^/Ul^fC^- hT—:ty^ b*X(1.2.3,4,5-'^>:J' J^f--'l^ >^ o 
> ^ V? jr-r. ;l/)t5lc ^ f- ;t >/ X h 7 + X (3. 5 - 7 ;U:t n 7 X - 
25 5-h7-;J->. h'X(1.2.3.4.5-^>i5'x^;l/->^0'^^':J'i^j:^;l/) 
1*^ >/x h 7 + X [3. 5- t'X( h U 7 D 7 X ;K 
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5- hT-^>. t'X(1.2.3.4,5-^>^if-;I^>'^'0'O:5'>'i-;l/) 
T-/t->. Tt-^rJ'^^yU^xO-fey 7 T Vi^^^^Z-r ^^ + X(3.5- 
5 >*f-;t>/T- h^ + x[3. 5-t'x(h U 7>'U5i-p> f-;u)7 i^yl/l'K 
5- hT-;i->*<*»)x #jriff* U< Jit'xd. 2,3.4. 5-^>^y^>'l' 

i;i^;P)tlt^^;i-y/x h^+x[3. 5- t*X( h U 7;U:tD^ f-;l/)7 x 
T~7i->^(*OBefe^^*<M^7 x^;l/gT*5Ji^. 7 x-ybS©^^* 

25 Dflir<k5m^r?^i&mi~i osfiSB. u< 110.5-4 fi«sp©«-c 

E^U. S[fi200~700niD. S*fi^jr I1200~400nn)©^n^i::ct «9 s iir 
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X n}3 ir fci ^ T ^fi^ Kit *<3iff S o 

^^l/-4-y h + '>'OV7xy 4.4- h + v/'^ 

^^l/^^ + ifvV ^ vynh°;l/f-;4- + 1?-yv 2, 4- J^f->'l'^ 
10 ?f+-9->V>. 2.4-'f V^o h°;l/^;t + 1fy V 9. 10-7x:^>X 
U + y >^ i^'OyX'^a 2-/ h + >:h7:J' lyy^ 4.4- i^Ji^;U 

'fv7^D7xyy. T>h5 + y>. 2-y f->'i/T > h ^ + y y . 2- 
ji^^i/Tv h^ + y t kd + >t> + y y. T^yT>h5 + 

y y. T> hv + y VX;U*>^. T-bh7xyy. v^JI h + >T-l? h 
15 7xy 2-J^ h + >-2-7x— yPT-t h7xy y. 4-y h + ->T 
-t h7xy >^ 4. 4-v'y h^->T-fe h7xy 4-7x^;l/T-b h7x 
y T>h5-fey. 1. 2-^0^/7 y h 54? 9-i^TyT>h54? 
9.10--:^v/Ty T> h^-feV. 2-x^;l/-9.10-':^y h + '>Ty 
9. 10- t'X(7x— >'l'i^-»U)T> h7-t>-C*^o 

®»> »^t<«0.5~3S«SB©fi-C^ffl$tiSo 
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;f:iJai;f, + -> hMb^l^!!. t^llX.lf^' l^V-ypy 'f:^ y ^J^MJ^'i-'^ '>etllg. 
15 S!j"C*So 

20 ^ \y^/-)\^J ^^"y ^ ^ ^■f:i.^^^ym^iBi^\tmm^ EOCN-100)*S 
Dibenzosuberone [CAS No. 1210-35-1] ^i'-f^+ i^fiiliglOOfiaSlJJ:: 

25 ^;l/)7x^;l/];H7- hl|{*^i^> + ->^llgl00fi«Sg^y::»9 0.7fi*?SJ 
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it jis K-54oofc?pmUs mm(oz(Dmmtitm{yxm^i^f^o 
±m\zxr^^bfzu.mfi\^. -tK^mmt LTiooonij*> bsoomm^ 

10 ^^nr,fZo (5(:»c. ffa[z:?)j5tMI4<i:bT^ISS^H-|w3000inJ-:5-:>MS^L. 
20 tS©SfCtSi«l(i^^JCIil|?Bfl$tlTlil^^Xl^A^ ?>C©<J: 9 l^^X-bti^o 

ti^5i@©]^^t^^T'ie&bTi>5„ itmm^nzt^ ^©-sba^tis 

25 oItlT*So C®S<4ig(X)« lo©/^•-y u'OrJ' i^Ji.-yU 

m&.J-i!)<3m(Dmmm^(D^xm::tf^^bXl^:^ t)©-C*l9. c©/::J6 
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O'CONNOR. C. p. CASEY : Chem. Rev. 87. p. 307~318 (1987) )o 

5^*®Stt® (X)© 7 i o -fe^ -t; A >SU^^fDtlri*M*«/h$ 
10 J;oTM^©^fiRf&*<jecSo 



25 
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20 



Fe 



mm 



-I + 




(X) 



15 



20 
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25 
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<h bTii5^<iaS©itl^sSS^*lT o /Co 
^^iSiUrii. TiBAS.t5B©:*:|RIB3l::<i:S3tM^g^i&]§pJBL0^1i:tSf© 
^ j6 © T e C Sl C5 D © S 551 © M ^ * §^ b o 
A : t'X(1.2.3.4,5-'^>^^ ^>'l'i/^' D'^^^ >'^)t*/^ 
20 +X(3.5- -:^7>'U;4-n7 h 

B : t'XCl. 2.3.4. S-'O^'^ ^>'l^->^ n/<>:S^ 
+ X[3.5-t'X(h U 7;l/4-ny f-;l/)7x^;U]7K5- h 
C : >?TU;W3- K-':?A/PFeig(aitJ^171~174t:) 
D : v^T U ;V'3- K--^ A/SbF6lg(il^l83'-185'X:;) 
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^1 







A 


287 


B 


317 


C 


176 


D 


145 



10 

fc^i^PUAio z.<Dmmiz^^^^'>mm i g^A:*)o.oooo36i^-;nr/j:5 

20 ^iJ^U/Co ifegiffl^« JIS K-6833{cm«ibTfTo/c„ Jt^®A:«). 
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m.2 

m M m Per (i^PbD 



10 



riVH 50 100 150 200 250 300 350 400 450 500 



A 80 90 95 100 100 100 100 100 100 100 100 

B 75 85 90 95 100 100 100 100 100 100 100 

C 80 100 150 220 260 1050 11200 * - - - 

D 80 210 *- - - - - -- - 

: cps 



25 W-t"5o 
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^^K. ^mir?,\3m^^-h^{¥it^m(Oi*i^ -r h5+X[3.5- f 
20 x(h'j7;l/7i-a/^;l')7i^;l/];J-:5-h:^hU'^?Aieii, rtfE^ti 

(3.5-v'7;U;i-a7x-;l/)4-:5- M§(*^k^^{=o(,>TliTfB#%«?<J 

mm 

25 X h7^X(3.5- v^7;l/^P7x^;l/)^:-7- h:^ h 'J '^Ai^O^fife 
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Lfz^mmiai(oy<^ u^^xs375X3 izMm}%&^^mti^ 

15 Sf*<i:bT^/::o 

afflJ^Bg. K^M. M^XIIS^I5^i!i^W 

^m^, 42 (1983) 

•mni^|[±. mmmm. ^wt^mt^, 46. 943-953(1988) 

20 • K. FUKUI, H. KASHIWAGI. H. MIYAMOTO, A. SONODA, J. ICHIKAfA. 

n. KOBAYASHI. T. SONODA. . J. Fluorine Chem. 57. 307—321 (1992) 

mmm i 

25 ^mLtz^mmM^<^ u y ^ ^mi-y^i^y ^ 7.:3 \zm^mw^=^ 
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7^m\^XQ0VtVmm{y. x h7 + X(3.5-v^-7>'l/:tD7x^>'l/)t: 
5 fe©]^Sg*<#ftlJL^o 

- M.40g (JR^5 8%) *?ifco 

10 n<hnfz^^^(om^=^B:^m=fm 'h-nmr (Ex-4ooTOm*'!iiR 

'HNMR [2 fi7K^^bT-lr> h°- :5' ©^b^>'7 Kppm)] : 
CHa 23.21. :tJlh 6.81. rJ' ^^v 6.72 
IR : CH#^tSi!l 2916cn-' 

15 nmm2 

1 5 giwiinx.. mmzxi QmfiimWbti'^. lifiTKioomi^jnx.. 

20 ^i%mb. PTFEmm^xmi&i^. ®m^mwLfiit}<i^ii(^mizx7 0 

25 ;f:i/-iS'-JCT^jiUy^o 

ffj /f-J\^y X D-b >/x h5 + 7.[(3. 5- t*X(7;l/;*-a ^;U)7 x 
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>HNHR [2 5"C. STK^ikT-lr h yi^i, t°- ^J' ®^b¥ -> "7 h (ppm)] : 
CHg 23.22, 7.78. ^ ^ -. '^'5 7.68 

5 IR:CH{*)ffi^if 2920CI1I-' 

mmms 

10 MB5B?15g. X h^^x[4-(hU7;i/;rDy 5^;^)7x^;^]'^-:■7- 
^:^ h U '>Ami.88g. J.:J'y-;l'5Bil*^t.x/;^f->'l/7xD-fey/x 
h5+X[4-(h U 7>'U:^-ny ^;l/)7x^;U]^:5- M.08g(JR^3 8 

15 'HNMR [2 5*t:. MTK^^bTi? h >it3. t°-^'©^b^->7 h (ppm)] : 
CHs 23.25, 7.48, 7.53. - 

IR:CH#^SIft 2915C1I1-' 

x^;<^;l/7xP-tr>/x ^7^X(4-7;U;tP7x-;l/)-t^^- h 
20 ll«S«^l <h|5l^©^g^ffll^. x;^>^;l/7xP-l?yl g*M 

S*?^inL. PTFEitJffiJCTiSiSL/. ii[?ft*111*U/<£*<t>^M{rTx 

h^+x(4-7>'U;i-P7x-yw)4-:^- h:^ h ^ 2^m(.mc.itm^m 

(^)S!)1.38g®7K^JS2 OiDl^J!inx./::<hC5. Wi^fei^^*<«rtB b/;:o 
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0.87g(iR^40.48%)^'#y^o 

m^^nmmi tmmK 'H-NJiRicTfroTTEx-^^mAio 

'HNMR [2 5't:. fiTk^^kT-fe hXti. t°- ^ CD^k^ '>7 h (ppm)] : 
5 CHs 23.19. 7.45. 7.00. - 

IR'.cmmmW} 2916cin-' 

v'ij / X n-b h ^ [3. 5- b'X(l. 1. 1. 3. 3. 3-^4^ 1^ 

10 tnwk<^^m.^m\^. x:^^^;u7xn-fe>o.3g*^i5iSij 

1 5 gJrjtax.. ^fijrxi e^Fam^b/r^. *67K100nil*{l>b-roJn 
X.. ^S^Mb. PTFEit»JCTjii®b. it?g[^at^b/j:*<t.7R/S 
CT8 Ot:*T'Jnilb. X h^ + X[3.5-h'X(l.l. 1.3.3.3-'N+-!f7 
;l/;rD-2-y h + i/-2-7'P t°;l/)7x^;l/];f:^- h:^ h U "^Ai^dHl 

15 t:ik^W^S^(tt)®!)l.69g0T-ir h y^^KSini^ijn^^.?:::^. 

^ftb'Kii^-iimb. iii67K}cTgt^b. 9 -xzxmjmk. 

j:.>'T'gt^b. WJKJ^/<'f^U-r5'-*CT^JSbfco 
f*:^y ^>H/7 xD-fe>/7^ h5 + X[(3.5-t*X(l.l. 1.3.3. 3-^^+ 
20 •9-7;U;*-a-2->^ h 4^->-2-:^d If ;l')7 x^yl/J^K^ - h 1. 02g ()R 

^52. 53%)*'#/co n-&^%mm\ tnm:. 'H-NHRtrTfT-^-crie 

•HNMR [2 St. fiTK^^kr-b h h'-^(D^k^i/7 h (ppm)] : 

CHs 23.26. ^;Wh 7.57. ^ ^ -. 7.41. OCH3 3.29 

25 
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^^*?^iflb. PTF EjSiEtcTiSi§U. jt^iS^tiJ^ U/j:A^t.7K?S 
AJe(PtHb^W^m(1*)S?)l. 52g © J^iS^ y -^l^^^l^ 5 ml^m^tit 

10 •r^;' ^;l/7xn-b>/x h^ + X(4-^nD7i-;l/)'J-:5- h 

1.26g(JR^52.62%)*lifco 

il^^lC 'H-NMRICTfioTTiSx-^^^^o 
»HNHR [2 5t;> fiTK^^kT-t h V*^ h (ppm)] : 

CHa 23.24. ^Ji^h 7.42. 7.29. ^n*^ - 

15 iR'.cmmmm 2mca-' 
mmmi 

20 §^^?ftiPb. PTFEitiffiJCTMiib. ji?^^^^U/j:*<t.^a»cT 
5 ml^Jox. <b c 5 . Wi^feM^B *<«f tB U /::o 

25 x:^^ ^;l/7xP-fe>/x h^^X(b'7 xx;P)5K5- M.54g(iR 

^5 3%)^^yto 
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IRrCH^^ISlj 2913cni-' 

mmms 

5 mmmi tmm(^^m=^mii^. f-;i/7xn-ir>o.5g^iim 
1 5 gKUa^. ^mzxi6mmmwLtzm. ^TKioomi^^i^u-rojD 

\zx 8 OVtXUamiy. T- h7 + x[2 -(/^•-7;l/;J-Dyf-/l/)i^>>l/] 
jK^- h:^ h U Afflig^H!^3. 06g®T-fe h 1 5 ml^JDX.^ <i: C 

15 -'U]'^^- h*ffl»R»0.83g-C'fffco 

^;l/7xa-b>/x h7^X[2-(/^-7;l/;i-p-7-y 

ll«g««J8 <?:|Hl«|®SMS.CfSf^i£»Cck»). v^:^ y x n-b >0. 5 

20 mmmi 5 g> 7'h'y^M2-0<-yjVta-l-/i-Jl^^^=f-Jl^) 



wo 99/06419 



PCT/JP98/03379 



31 



II»J1 0-1 6 

mnrnwrn^ JIS k-54OOlc5J^«!itT^^0SfD5iK<i:ik^LTiaiJ^ 
^ 3 lc^"^o 
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mnmrnm 
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m. 
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mmm 1 7 ~ 2 4 

^mi^t^f^f^i^^ i^^M Dibenzosuberone [CAS No. 1210-35-1]^^ 

10 m^-^t^o 

JIS k-5400{::i^mb-cmil©:E^©S!S<tJtl!lEUTffi!l^ 

20 



25 
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^4 





m m 








1 7 


mm^ 


11 
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2H 


18 




12 
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3H 


1 9 


mm^. 


13 
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2H 


20 
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4 B 


2 1 


mm^ 


)5 


1 


H 


2 2 




J6 


1 


F 


2 3 




(7 


2 


2 B 


2 4 




08 


1 


H 



mmm 2 5 ~ 3 1 

15 Dibenzosuberone [CAS No. 1210-35-1]*. ^n^*niMI!glOOfiMSP.^ 

20 izm^LxmmLtzo 



25 
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^ ^ 








2 5 


mmmi 
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4H 




2 6 


mmm2 
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3H 


5 


2 7 
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2H 




2 8 


mmm4 
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2 9 


mmm5 
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4H 




3 0 
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4 B 




3 1 


mmms 
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2H 


10 


mmm 3 2 ~ 4 o 









15 0!^ftlg®)S*^6JC:^-ro 



^6 





m it^ m 
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mmmi 
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3H 


33 


mmm2 
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4H 


34 


mmms 
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3 5 


mmm4 
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36 


nmm5 


1 


HB 


37 


mmm6 
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3 8 


nmmi 


2 


2 B 


39 


mmms 


1 


H 


4 0 


mmmd 


2 


4 B 
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mmm4 1~4 8 

+ ^;l/3.4-J^'H + -> >^' P's+lf V:^>'l/'f'+>'U- h [CAS No. 
2386-87-ODO 2 Wt6tti'H + i/^b^1^!I{cot,^T^f o Aio 



10 4 1 nmm i i 4 h 

4 2 IIJfet?ll2 1 4H 

4 3 mmm^ i 2h 

4 4 mmmA 2 h 

45 %mmb 1 3H 

15 4 6 mmm^ 1 2b 

47 1 4H 

4 8 %mm^ 2 5H 



IIWJ4 9-5 4 

20 Ji-+-lri5' ymmWXh^^^') [(3,3-(2-Ji- + v/ h U ^ f-U^-l- 
^r+i/^y^yH -1. 4- l/>]t:?-«)@Je^6 0%<t^i:-5 ^ 
^yl/if-^U-y h yjC^ISbfc^^JC^ ii^^J Dibenzosuberone [CAS No. 
1210-35-l]«-:*-+-fe:S'>^#(*100fi«Sg^y::») 1 Sa^SOfiTmiD 
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nmm^^ m lib m mmnmrnm mnmmm 



10 4 9 nmmi 1 3H 

5 0 nmm2 i sh 

5 1 nmms i 3h 

5 2 mmmA 2 h 

53 mmm5 1 2h 

15 54 mmme 1 3h 
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tuTji. m^m. am*, mm. mm. tt^. 



15 



20 



25 
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M 5^ ® 15 a 

1. -®5S;(i) 

[{C5(R')«l2mM„]'* [{B(R^)4l-]. 

: _n«4Xli5-C*>> : mJi 1 Xli 2 T'* ») : _L« 1 2 T'* O 

1 mmo ^ Ti- y^^wi^^^mmvfi zct t-r^. itm^^m 

3. -®S;(I)irfcft5t*J^6M^^^S(M)*^. Ti. Zr. Fe. Ru. OsT' 
15 4. — a5S.(I)Jcfc»:t-5->^'n'>^>:J'i^ji^;l/om^^#t^ttMglS(R') 

20 lH^^ig©^ ^D-t>^«ti**^'J->*^. t'X(l,2.3.4.5-'^>^p'^ 
/l/^^' D'^>^ >'Ji^;l/)|lt:^^?fy. h'X(l-i^;U-2.3.4.5-x h 

2.3.4.5-7" h5;'f->'l/v/^D^>i5'i?i^;l/)^:^f-;i->. h'x(l-7i 
->'l/-2. 3.4.5- X f-;!/^^' o'^>^>'ji^;U)t3fe:^f-J*->. t'X 
25 (1. 2.3.4.5-^>^j:-^>'l/->^D'^>^i^ji:=.;l/)|5t:^^^>> t'X 
(l-n-:f D t°yU-2. 3. 4. 5-T- J^^v'l/^^' n'^>:5' >?Ji^;l/)t*^ 
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trx(l-7i-;l/-2. 3.4,5- X h ^ n'Or^^Ji 

Tiri; ^ / ^jvy :,.a-b y y 7 yiji-^y^ ^^^^ 

y>^kv^^ oryp+^i/S. /Nay*>^b'>^' DT;u+-yuS. ^^^dt^p 
DT>'i^'b--^b;i-+>S. t;1/:^ v'i— T)Vti 

h5^rX[3,5- t'x( h 'J 7;l';*-oy x-;l/]7K5- h7-:t>. 

X h^+X(3,5- •:?7;l/;4-n7 i-;l');K5- hT— x h^ + x 
[4-(hU7;l/;j-Dyf->>l/)7x^;U]^:5 - hT— x h^+X(2. 
3.5.6-x ^^7;^;^-P7 x-;1')jK5- hT-^t^s x h^+x(3. 4.5 
20 - b 7;l';J-D7 X— hT— /I-:/, x h5 + x(3-7;P;i-u 
>^D/N-»*'^- hT-J*->. X h5 + X[3.5-t*X(l. 1. 1. S.S.S-'v 
+1^7;l/;l-n-2-> h + >'-2--7'D f;u)7 x-;^]»^:7- hT-5i->. 
X h7 + X(2,4.6- h ';7;^:t^7x-;^)7^:■7- hT-:t^'> X 
+x(y :^7;^;l-p7'^^^)^:^- h7-:4->> x h 5+x(/^•-7;^;l- 
25 a^+i/;l/);K5- hT-;t->s x h ■7 + X(/^°-7;^:4■D<y^;^)'^* 
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5 + x(/^°-7;l/;^-a-5-y ^>'l'y^^W4-*5- h7-^>. "rhv^ 

DD7 X — -7 - hT — :t>> x h ■7+X(4- iJ' D D7 X— 
5 - h7-;l->> X n5-< K)'K5- hT-5j->, x 

7iri'^Jl):r.^Jl1^^^- hT-:ty. X b5 + X[2-(/^--77l/:ta-7 
10 -/'^Jl^i/^Jl^):i-f-j\,-\^^-hr-:iry^ X h5 + x[2-0>°-7 

;l/;t-D-5-^ ^;l/^+'>>'l^)J^^>'l']+'^- hT-^>. x h^ + X(2. 

2.3.3-x h^7;l//t-DyD h';l/)7K5- h T-tT x h5 + x(lH. IH. 

SH-;*-^ :S'7;l'^D^>^;l/)^:5- hT-:t>. X ^^ + xaH-^^°- 

7;U;tD'\+v^>'l')'f'5- hT-:t x h^ + X(l. 1- 'Jyjlyyirvx. 
15 ^.'l/)'K^- hT-:4->. xh5 + X[3.5-t'X(h»j7;U:tDy^>'I/) 

'O'i^yi/lTj-:^- hr~:t>^ X h5 + x(4- h u y jVTirxi / ^J\^<y 

hT-^y^ X h5 + X(3.5--:^7yl/5l-n'<>v';l/);h:5- 
hT— X h5+X(4-7>'l/;i-n^>>'yl/)5f-:5- hT— x 
h v+X(4-J^ h + >7 x^^l')^:^- hT—^y^ X b 7 + X(4-^ 
20 h + ->7x^;P);K5- hT-;l->. X h5 + X(4.5-i^y h^'>7x 

hT-5f>> X ^^+x(4-7'^;^7x-;^)'^:5- hr- 
Tt-y. X h5 + x(ll3m-:^^>'»^7 x-;u);K7- hT-7^>'. xh5 
+x(7x-;b)'f:7- hT^;i->> X h7+x(t'7x-;i/)+:7- 

X h7 + X(x;P7x-;W)')-:^- h7-^>. xh-7 + X(y 
25 v/^yW'J-*^- hT-Ji-y. X h^ + XC'^y^y f->»l'7 x^;l');J-:5- 
h7-5l-V. X h^+X[3.5-(':^;'^>'l^)7x^;H;f:7- hTr.;J-y, 
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xh7 + x(->^D:/'D h°;l/)*'5- hT-^>. -rh^ + xCv^^D^^ 

{C5(R')n)2n,M« 

{B(R2)4}X 

15 y^^wi^^^^n(Dmmo 



20 



25 
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m 1 El 

Xl^gr<cJ;5t'x (1. 2. 3, 4. 5 — o^v^ i?xj^4/) ^/ 
(3. 5--:^7<'l/3t-o7j.->'U) .-K?- KOfe^filig 



b-x (1. 2. 3. 4. S-^vj^/^^u 
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